Guppy Poecilia reticulata is a popular ornamental fish for hobbyists, mainly exported from Singapore to many countries including Japan. A problem has been that many guppies died with whitish lesions on the body surface.
It was demonstrated that the cause was an external infection caused by ciliates of the genus Tetrahymena.
Pure isolates of the parasites obtained from diseased guppies in Singapore were identified as T. corlissi (Imai et al., 2000) .
Recently the infection was recognized at a guppy farm in Thailand. The clinical signs were the same as those observed in guppies found in Singapore.
In Thai land, the infection has been called "rotten body disease", 
Materials and Methods
Guppies with whitish lesions on the body surface were sampled at a guppy farm in Ratchaburi Province, Thailand (approximately 100 kilometers west of Bangkok) on December 22, 1999. This is the biggest area for the culture of ornamental fishes, especially gup- cation was optimum in the pH range of 5.0-7.0 (Table  2) . At 3-5 days after inoculation, best multiplication was obtained at pH 5.0.
Relationships between pH and the survival of guppies challenged with the parasite All guppies died within 1 h at pH 3.0 and within 30 min at pH 12.0. The guppies experienced high mortal ity at pH 4.0 and pH 11.0 (Table 3) . Three guppies at pH 4.0 died 14 days after being challenged, but the para site was not found in the fish.
Effect of NaCI (sodium chloride) on the multiplication of the parasite
The parasite survived and multiplied in the PPYG medium when the NaCI concentration was 0.5% or lower, but died in the medium when it was higher than 1.0% (Table 4 ). On the other hand, when the concen tration was 1.0% or higher it died within the time course shown in Table 4 . The parasite immediately died at NaCI concentrations at 2.0% or higher.
Effect of NaCI concentration on guppy mortality
All guppies survived for 12 h when exposed to 1.5% NaCI, for 6 h when exposed to 2.0% NaCI, and for 2 h when exposed to 2.5% NaCI ( Table 5) .
Pathogenicity of Tetrahymena corlissi to guppy
Whitish lesions appeared several days after the guppies were challenged with the parasite. The lesions usually developed on the body surface where scales had Effect of NaCI (sodium chloride) on the multiplication of Tetrahymena corlissi T2 Table  5 .
Effect of NaCI concentration on guppy mortality As the guppies did not die within 3 days at pHs in the range of 5.0 to 9.0, it was thought that the pH had no detectable effect on the mortality. All fish that died at pH 5.0, 7.0 and 9.0 were infected with the parasite. These results suggest that treating infected fish by con trolling pH was not possible. In the experiment on the NaCI tolerance, the para site died at concentrations 1.0% or higher. On the other hand, the guppies could survive in water with 2.0%NaCI for 6 h and in water with 2.5%NaCI for 2 h. From these results, treatment using NaCI may be possible in some cases. Chervinski (1984) transferred guppies into various dilutions of seawater and found that they could survive in 50% seawater (salinity 19.5%). However, at 70% seawater (salinity 27.3%), 100% of the guppies died within 24 h. In conclusion, a 2.0% NaCI bath for 2-3 hours may be useful for treating Tetrahy mena infection in guppies.
The present study appears to be a rare report of a successful experimental infection of guppies with Tetrahymena. Hoffman et al. (1975) attempted to infect guppies with T. corlissi but was unsuccessful. Thompson (1958) , however, infected wounded guppies with T. corlissi. Ponpornpisit et al. (2000) also infected artificially acid-treated guppies with T. pyriformis. In our experiments, the mortality due to Tetrahymena infection mainly occurred in guppies from which a few scales had been removed. This suggests that Tetrahymena infec tion mainly occurs as a secondary infection in guppies under stress.
Females tended to be more sensitive to the infection than males, although the reason was unclear.
